Abstract. It is proved in this paper that there is a fine correlation between the values of |ζ(1/2 + iϕ 2 (t))| 4 and |ζ(1/2 + it)| 4 where ϕ 2 (t) stands for the Jacob's ladder of the second order. This new asymptotic formula cannot be obtained in known theories of Balasubramanian, Heath-Brown and Ivic.
Results
Let µ(y) ∈ C ∞ ([y 0 , ∞)) is a monotonically increasing (to +∞) function, and let it obey µ(y) ≥ 4y ln y. Similarly to [3] , (3.1)-(3.9) we obtain that there exists an unique solution x µ (T ) = ϕ 2 (T ; µ) = ϕ 2 (T ), T ≥ T 0 [µ] to the nonlinear integral equation Remark 1. The function ϕ 2 (T ) is to be named the Jacob's ladder of the second order. This function obeys the following properties (a) it is increasing for T ≥ T 0 , (b) if T = γ is a zero of the function ζ(1/2 + iT ) of the order n(γ) then
The following theorem holds true
Remark 2. The formula (1.5) is the first asymptotic formula in the theory of the Riemann zeta-function for the eight order expression
where
It is clear that the formula (1.5) cannot be obtained by complicated methods of Balasubramanian, Heath-Brown and Ivic (see [2] ).
This paper is a continuation of the series of works [3] - [9] .
Consequences of the Titchmarsh-Atkinson formula
Titchmarsh has proved in 1928 the following formula (see [10] , pp. 137, 141, [11] , p. 143)
Let us remind the Titchmarsh-Atkinson formula (see [11] , p. 145)
which improved the Titchmarsh formula (2.1). The following lemma is true.
Proof. Similarly to [3] , (4.3)-(4.6) we have
The value U = µ(1/δ) is to be chosen by the following rule
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Since (see (1.1), compare [3] , (3.3))
3. The asymptotic formula ϕ 2 (T ) ∼ T
The following lemma is true.
Lemma 2.
Proof. In 1924 Ingham has proved the following formula (see [1] , p. 277, [11] , p. 125)
Let us remind the Ingham-Heath-Brown formula (see [2] , p. 129) 
Now, by comparing of the formulae (2.3), (3.3) (see (3.5)) we obtain
Next, from (3.6) by the Taylor formula and (3.5), we obtain
Finally, we obtain (3.1) from (3.7). 
Lemma about
Lemma 3. If µ(y) = 4y ln y then
Proof. Let
We apply the following elementary facts Remark 3. It is quite evident that our lemma (i.e. also Theorem) is true for continuous class of functions µ(y) = 4y ω1 ln ω2 y, ω 1 , ω 2 ≥ 1.
Proof of the Theorem

Since
then from (2.3) we obtain (see (3.1))
where 
